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UNITED STATES
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PATENT OFFICE.

HARRY BRIDGMAN SMITH, OF NEW YORK, N. V., "ASSIGNOR, BY MESNE ASSIGNMENTS,
TO HOAGUE-SFRAGUE CORPORATION, OF LYNN, MASSACHUSETTS, A CORPORATION

OF MASSACHUSETTS.

MACHINE FOR SHAPING BOX BLANKS AND SIMILAR PURPOSES.

Application filed October 26, 1925. Serial No. 65,030,

My invention relates to a machine for
shaping box blanks of cardboard and similar
material, and which may also be used for
other purposes where some or all of the con-
ditions are similar.

In . the representative embodiment here
shown, the machine is arranged to handle
box blank materials, such- as cardboard,
which is preferably supplied in the form of
plain- or rectangular  individual = blanks.
When so supplied, these blanks are advanced
singly and successively and are cut or slotted
to provide for blank-wing separation, and
are cut or frimmed fo provide the desired
blank shape or the desired dimensions of cer-
tain blank parts, such as wings or corner
laps; at certain points or stagés of progress
of the blanks they are opéerated upon to pro-
vide fold lines or creases to facilitate subse-
quent folding, these creases usually running
in two right-angled directions; all the stated
operations are automatic, and the machine
is capable of running at high speed to fur-
nish a large output of finished blanks at low
labor cost. : ‘

The mechanism is preferably made adjuast-
able so that it operates upon the blanks with
great precision, and when set for a particu-
far size and shape of blank, it will turn out
the completed blanks in substantially exact
duplication of each other, so that the blanks
are very well adapted for the operations of
other automatic or semi-antomatic machines
in which they are set up or tabbed to form
box shells, o are associated with cover paper
and  formed into completed covered  box
parts. In certain adtomatic machines, such,
for example, as that disclosed in my Patent
No. 1,479,401, January 1, 1924, it is impor-
tant that acearately cut shell blanks be pro-
vided, and the present blank shaping ma-
chine is very well adapted for producing
accurately cut or shdaped blanks for use in
such automatic box machines, as well as for
many other purposes.

The characteristics and advantages of the
invention are further sufficiently explained
in connection with the following detail de-
scription of the accompanying drawings,
which illustrate one exemplifying embodi-
ment of the invention. In considering this
embodiment, skilled persons will understand

that many variations may be made in the,

construction and arrangement or organiza-
tion of the machine as an entirety, or in suh-
ordinate parts or subcombinations of parts
of the machine, and I therefore contemplate
the employment of any structures that ave
properly within the scope of the appended
claims. ‘

Fig. 1is a plan view of a machine embody-
ing the invention in one form.

Fig. 2 is a vertical section in an approxi-
mately central longitudinal plane, enlarged,
of the “front” or feed end of the machine.

Fig. 3-is a vertical longitudinal section in
an approximately central plane, showing the
slotting, wing cutting and certain of the
crease forming parts of the mechanism.

. Fig. 4is a view, partly in plan and partly
in horizontal section of the wing separating
or slotting mechanism. ’

Fig. 5 1s a plan view of the wing cutting
or trimming mechanism, o

Fig. 6 is a section at 6—6, Fig.

Fig. 7 is a section at 7—7, Fig.

Fig. 8 is a section at 8—8, Fig.

Fig. 9 is a section at 9—9, Fig. 5.

Fig. 10 is a fragmentary detail, in plan,
of the wing cutting or trimming elements in
one¢ particular arrangement.

Fig. 10*is a detail view of a modified drive
connection.

Figs. 11 to 14 inclusive ave perspective
views of a box blank showing the successive
operations performed upon it to produce a
particular type or shape of blank.

Figs. 15 to 17 inclusive are perspective
views illustrating different types or shapes
of blanks which may be produced by differ-
ent arrangements or modes of operation of
the machine.

In Fig. 11, A is a typical plain, rectangu-
lar blank of cardboard or similar material,
of which the length ¢ and width b may vary
within a considerable range. While the ma-
terial may in somie cases be provided in roll
form and advanced to initial feed members
of the present blank shaping mechanism and
cut off at a suitable point in the sheet prog-
ress to provide for blank separation, the ma-
chine in its present representative form is
especially designed to handle material in the
form of distinet blanks, such as A, Fig. 11
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and these blanks are arranged in a stack S,
Fig. 2, and are advanced singly by suitable
separating - and feeding mechanism to the
initial feed rolls of the blank shaping mech-
anism proper. For a considerable range of
relative blank dimensions, it-s preferabie to

advance the blanks sidewise, that is, in a di--

rection parallel to the end edges ¢, but evi-
dently 1f the edges @ are shorter than the
edges ¢, the blank will then appear to ad-
vance endwise instead of sidewise.

While the order of operations upon the
blanks may vary in some cases, the general
scheme of operaticns in the machine as here
represented is such that in the progress oi"
the blank, fold lines or creases ¢ are firs
produced; the end portions f of the blanl\,
that 1s, those portions outside the creases ¢
are then cut or slotted inward from the ends
¢ to provide for end wing and corner lap
separation. The nature of these cuts or slots
may vary considerably, but they ave sufli-
ciently represented in ¥ig. 13 by slots ¢ run-
ning from the ends ¢ and | par allel to the sides
d to the fold creases e. These slots define
or separate blank end wings 72 and corner
laps 4. The cuts may Sometlme» be simple
slits produced by cutting the material with-
out excision of any of it, but preferably slots
g are produced by actually cutiing away
narrow strips of the material, this “method
of blank shaping providing for the easy
and satisfactory folding of the blank end
portions into proper box form.

“In cases where the blank ends ¢ are origi-

-nally of the proper outline, or to st ate a

specific case, where the ends of the wings 2
and the corner laps 7 are in line with each
other and the blanks as originally cut are
of proper dimensions to produce the re-
quired wing and corner lap formation by
the mere operation of slotting, the blanks
may proceed directly or through an idie
part of the mechanism to a point where
they are provided with other score lines ov
creases %, the blanks being usually moved
for this opemmon in a divection parallel to
the side edges d as indicated by the arrow,
Fig. 14. The creases % are usually in line
with the slots ¢. The production of the
fold lines or creases % defines blank side
wings s in line with the corner laps ¢ and
also completes the “definition” or outlining
of the blank body or central portion. The
completed blank B is then ejected from the
machine.

In cases where the outer ends of the wings
and corner laps %4 and ¢ are not plopelly
shaped or positioned after the slotting oper-
ation, the-blanks are operated upon to pro-
duce the proper wing or lap formation. One
particular e\'unple is shown in Fig. 15,
wherein the end wings 4 have been cut lell”'
the lines ¢ to produce the desired end wing
dimensions, that is to say, to make the end

1,712,971

wings shorter than the corner laps. Another
example is shown in Fig. 16, in which the
corner laps have been cut along the lines »
to make the corner laps shorter than the
end wings.
sary or desirable 1n cases where the body
portion p of the blank B? is relatively nar-
row and the considerable length of the end
wings A in this particular example also cor-
responds to a box part which is quite deep
in relation to its width. Iig. 17 15 another
particular example in which the inward
edges s of the corner laps are cut diagonally
for a particular type of box. These corner
ap formations may be produced by entting
at the same time that the outer cnds of the
end wings A are shaped or trimmed, at a
point or station subsequent to the slotting
station or position. In brief, for the blank
of Fig. 17 the slots ¢ may first be made to
define the end wing edges ¢ and then at a
subsequent or trimming station euts may be
made along the lines s with the accompany-
ing exeision of triangular picces of the ma-
terial.

The plain blanks A, Fig. 11, will usually
be fuwrnished with at least two opposite
edges correctly positioned or accuraicly cnt,
and by the operations of the present ma-
chine, the other two opposite edges may be
accurately cut or trimmed at the machine
station or position subsequent to the slot-
ting position. This trimming or cutting
may be for the purpose of accurately di-
mensioning the blank and not neceszarily
for the purpese of producing a particular
end wing and corner lap 10111]411011 Spe-
mﬁcally, 1 such a case as that of the blank
B, Fig. 14, where the outer ends of the end
wings and corner laps are all in line, these
end edges at two ends of the blanks may be
produced in accurate relation to cach other
by teimming at a point subsequent to the
slotting station.

Other variations in blank form ov dimen-
sions will be sufticiently obvious to skilled
persons without further detailed explana-
tion.

The complete machine as shown in plan,
Fig. 1, comprises co-ordinated groups of
mechanisni which may be described in a
functional way as consisting of a blank
separation and feed station I, a first creas-

ing station E, a slotting station ¥, a trim-

ming or culting station G, and a sccond
creasing station H.

The machine is built upon and around o
frame which includes side members 1 oand
2, connected by various cross members such
as 8, 4, ete., and supported by legs or stand-
avds 5, A main drive shaft 6 is stipported
in bearings in standards 5 and is driven in
any suitable way, for instance, by a pulley
7 from a counter shaft. Desirably, a clnteh
8 is provided to connect and disconnect the

This operation is usually neces-
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pulley with the shaft and a lever 9 is ar-
ranged at & point convenient to the opera-
tion at one side of the machine and con-
nected by suitable linkage 10 to clutch
shifter 11.  Another controlling lever 12
may be placed at the opposite side of the
machine and also connected to the shifter by
Iinkage 10. A large hand wheel 8 is desir-
ably mounted on one end of shaft 6, to en-
able the machine to be “turned over” by
hand while making adjustments.

The initial blank feed mechanism may be
of any suitable type. The mechanism shown
in the present embodiment (Figs. 1 and 2)
is preferred in many cases since it provides
Tor very accurate blank separation and feed,
and also for top stack replenishment. This
mechanism is of my invention, and of the
type disclosed 'in Patent No. 1,665,987,
Apr. 10, 1928, to which reference should be
made for details of construction and opera-
tion not here included. The feed mecha-
nism includes a carriage 15 arranged to re-
ciprocate on a guide 16 and serving as a sup-
port for the blank stack S. Adjustably lo-
cated on the carriage is a blank-edge engag-
ing and feed member 17. The stack rests
on the reciprocating carriage and is further
supported and guided by vertical side mem-
bers 18 and front and rear guide members
19 and 20, all of which may be adjusted for

different blank dimensions. A stop plate ov
gate member 21 is arranged for vertical ad-

justment on a support 22, and the lower end
23 of this member is gpaced slightly above
the upper surface of carriage 15 and acts as
a stop to permit advance of the lowest blank
and to check any of the others. ‘Arms 24
are hingedly conuected to the carriage and
their outer ends run on short guide rods 25.

~On each arm is a bracket 26 carrying a rail

27, and a suction head 28 is adjustably se-
cured to each rail by a set screw 29, - Kach
of the guide rods 25 is secured in the forked
upper end of a bar 80, vertically movable in
guides 31, The two bars 30 are connected
by a shatt 32 and this shaft is centrally con-
nected by a link 33 to a lever 34 fulcrumed
at 35 and provided with a cam. roller 36,
engaging a cam track 37 in a cam body 38
secured on a shaft 89. This shaft is driven
by sprockets and a chain 40 from primary
drive shaft 6 above mentioned. Carriage 15
is moved to and fro by a link 41 connected
to a dependent lug 42 on the carriage and to
the upper end of a lever 43, which is ful-

~crumed at 44 and has its lower end con-

nected by a link 45 to an eccentric 46 on
shaft 39. Suction is applied at the proper
times to the suction heads 28 by hose con-
nections 50 leading to a suitable suction
pump 51, Fig. 1, which is operated by a
lever 52 fulecrumed at 53 and having & cam
roller 54 engaging a track in a cam body 55

on one end of shaft 89.

3

When carriage 15 moves forward (to the
left in Fig. 2) suction cups 28 ave depressed.
At about the time the carriage reaches the
forward end of its stroke, the outer ends of
bars 80 ave raised by the action of cam track
37 bringing the suction cups in contact with
the under surface of the lowest blank in the
stack. Suction is applied, and as the car-
riage begins to move rearward (to the right,
Fig. 2) the ends of the blank, at each side
of the supporting carriage, are pulled down,
and -the blank is curved in the transverse
plane of the machine to free its end portions
irom the staclk. The left-hand edge of the
blank is .at the same time engaged by a
shoulder 56 at the end of feed member 17,
and the blank is advanced with the carriage
beneath the end 23 of stop plate 21.  After
the blank is advanced shightly beyond the
stop, suction is cut off, or in other words,
normal air pressure is applied to cups 28;
the ends of the blank are released, and the
blank is free to straighten out as its advanc-
ing edge comes between upper and lower
primary feed rolls 60 and 61.

These rolls are carried by shafts 62 and
63, of which the upper shaft is mounted in
bearing blocks arranged for vertical move-
ment 1 frame guides 64, and springs 65
ave provided, adjustable by means of blocks
66 and screws 67, to urge the upper roll
vieldingly against the lower one. The roll
shafts are driven by suitable chain or gear
connections to shaft 39.  As the blank is
gripped by the feed rolls, the carriage re-
turns to forward position.

The described blank feed mechanism is
very positive in its action, and skips in the
feed are very infrequent and in fact, prac-
tically nonexistent, whether the blanks are
flat or buckled when placed in the stack
holder. While the described feed arrange-
ment is desirable and preferred in many
cases, other suitable feed mechanism may be
employed.

Adjacent to the primary feed rolls means
are provided at the position or station E for
producing the fold lines ¢, Fig. 12. In the
broader aspect of the invention this fold
line producing mechanism may be of any
known or suitable charvacter, and the fold
lines may be in the form of scores; but pref-
erably a particular kind of fold line is pro-
duced, namely, what I call a bead or crimped
crease; and suitable mechanism is provided
for that purpose. This mechanism is of a
known type and comprises lower creasing
volls 70 carried by a shaft 71 and adjustable
longitudinally thercon laterally in respect
to the center line of blank travel to properly
position the creases. Upper creasing in-
strumentalities 72 are provided to co-operate
with the lower rolls, these upper devices be-
ing mounted for lateral adjustment on a
cross bar 73, Since this creasing mechanism
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1s substantially identical with other creasing
mechanism employed for subsequently form-
ing the other creases &, and such mechanism
1s more fully. illustrated, the construction
and arrangement of these creasing mecha-
nismg will be further sufficiently described
hereafter. Shaft 71 of creasing rolls 70 may
be driven by a gear or chain connection to
shaft 63 or directly to shaft 39.

As the successive blanks leave the creasing
mechanism 70—72,
conveyor which carries them past stations F
and G to a point where they are to be moved
transversely to station H. This conveyor
comprises lower and upper behs 75 and 76,
the lower stretch of belt 75 and the upper
stretch -of belt 76 beingurranged to travel
in eontact, except as they firictionally grip
the blanks between them. Belt 76 passes
about a rear pulley 80 on a shaft 81, and a
front idler pulley 82 on a shaft 83. This
shaft is carried in vertically movable bearing
blocks pressed downward by springs 84
Belt 75 passes over a rear pulley 85 on a

. shaft 86 and a front idler pulley 87 on a

shaft: 88. Pulley shaft 86 is driven by
sprockets and a -chain 90 from main drive
shatft 6, and upper pulley shaft 81 is driven
by gears 91 from shaft 86.

The adjacent stretches of the iwo belts
are guided, supported and held n proper
contact by a series of upper and lower pul-
leys 95 and 96 carried by: short shafts 97,
which rest in bearing notches in upper and
lower. parallel longitudinal pulley-frame
bars 98 and 99 respectively, the ends of
these bars being supported on cross rods 100
located in suitable nplwht frame side mem-
bers. When necessary or desirable, as in the
case of egpecially long blanks (in the trans-
verse direction of the machine) outer por-
tions -of the blanks may be supported and
guided by longitudinal stationary rails (not
shown) To plopelly tighten or tension the
belts, jockey pulleys 101 are provided, cax-
ried by arms 102 mounted on cross rods 103,
these rods being mounted for oscillation in
suitable frame beari ings and being provided
with slotted sectors 104 so tlnt The ]ockey
pulleys can be clamped in adjusted position
by nuts 105.  Handles 108 are also provided
on the cross rods to facilitate the manipula-
tion of the pulley arms.

As the blanks pass ont from between the
adjacent stretches of belts 75 and 76 at the
rear end of the conveyor, they are desirably
further advanced by another short system.
of conveyor belts consisting of two parallel
upper belts 110 and corvesponding lower
belts 111.  The upper belts pass around main
driving pulleys 112 on shaft 81 and idler
pulleys 118 and 114 of which the lower pul-
leys 114 are adjustable in slots 115 to prop-
erly tension or tighten the belts. The lower
belts 111 are- snnllarly, supported, guided

they are grasped by a-

1,712,971

and adjusted. The described secondary or
supplemental conveyors consisting of the
belts 110 and 111 advance the blanks and
position them over a transverse chain con-
veyor, as more fully described hereafter.
The blanks leaving the creasing station K
pass between the (\(U‘lwnt, stretehes of con-
veyor belts 75 and 76 and by them 1s ear-
ried to station I, at which is located mecha-
nism for producing the blank culs or slots ¢,
Fig. 13, At this station two main slotter
frames 120 are mounted for Iateral adjust-
ment, toward and from the blank conveyor,
on transverse frame bars 121 and 122, Joach
frame 1z substantially rectangular and -

cludes longitudinal members 123 and 121
and transverse members 125 and 126, the

transverse members being provided near
their lower edges with ways 127 arranged to
run on marging of bars 121 and 122 and he-
ing also provided with detachable flanges
198 engaging under the bars to prevent up-
ward Jsphc ement. of the frames. The
frames are casily and accurately adjusted
by serews 130 engaging in frame members
123 and passing tlnoUOh suitable bearings
in lues 131 sectived to bars 121 and 122 re-
spectively, the screws being provided with
collars 132 to prevent end motion and with
knurled knobs 133 for their convenient
wanipulation. While the slotter frames will
usu'ﬂlv be adjusted simultanconsly toward
and from the center line, and for that pur-
pose the axially alined screws 130 might be
continuous, with right and left threads for
simultaneously adjusting the {rames, it may
be In some cases necessary to adjust one
frame more or less without movement of
the other and for that reason the axially
alined screws may be made independent us
here shown.

On each of the slotter frames or carriages
120 are two individual slotter units 135 and
135%, each of which comprises a frame or
base member 136, these members having at
their ends suitably formed ribs 137 engag-
ing in channels 138 on the top faces of frame
bars 123 and 124, to permit adjustinent of
the slotter units longitudinally of the ma-
chine; and the frame members 136 are held
down on the main slotter frames by flanges

139 detachably secured to lugs 140 and en-
gaging under” flanges 141 formed on main
franie longitudinal members 123, The slotter
units 135 are adjusted by screws 145 having
threaded engagement in the frame members
136 and also assing through half beavings
in the main flnmes 120 and provided with
collavs 146 to prevent movement and also
with knuvled knobs 147 for convenient ma-
nipulation. Different blank slot locations
may in some cases be provided for by ad-
]uqtlno only the units 135' but it is desir-

able also in some cases, to ,1(!]118(; the units
1357, and for that purpose substantially
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similar screws 150 are provided, these
screws being provided with cross pins 151
for their adjustment manipulation.

A Tongitudinal dvive shaft 155 passes with
suitable clearance through both of the frame
or hody members 136 on each main slotier
frame 120, and is supported in bearings 156
and 157 on frame cross members 125 and
126 respectively. Between the bearings the
shaft is of polygonal cross section, or other-
wise it may be splined, to fit and drive cer-
tain parts, including cams and slotter hubs
which are designed for longitudinal move-
ment on the shaft.

The shafts 155 ave driven by any suitable
couplings from similar shafts of blank-end
cutting or trimming mechanisms hereafter
described, and certain suitable couplings or
driving connections between the respective
shafts will also be explained hereafter.

For each of the units 135 and 135* a slot-
ter hub 160 is slidably located on shaft 155
and a cutter or slotter blade or disc 161 is
detachsbly secured to the hub by a collar
162 and screws 168.  The cutter discs are ac-
commodated in openings 164 in the bars or
frame members 136, Hach hub 160 is also
provided with a blank-clamp-operating cam:
165.

It is desirable to properly locate the
blank laterally of the machine as or just af-
ter it comes into slotting position. Tor this
purpose vertical blank-end gage members
170 are provided, which may also have in-
wardly projecting lower flanges 171 to en-
gage under and aid in supporting the ad-
jacent blank end or to guide it to proper
positions over the fixed cutter blades. The
front edge of each of the gauge or guide
members 170 and 171 is rounded off as ab 175
to properly reccive and direct the advanc-
ing blank edge or corner. While the loca-
tion and mode of operation of these blank

- gauge or adjusting members may vary, con-

veniently they are arranged as parts of one
of the slotter units of each frame 120. Spe-
cifically, these gauge members are carried by
glides or bars 175 suitably secured for re-
ciprocation on frame members 186 of the
units 135% The slides arve operated by bell-
crank levers 176, forked at their upper ends
to engage pins 177 on the slides, fulcrumed
at 178 on the frame members 136, and pro-
vided at their lower ends with cam vollers
179 engaging cams 180 mounted on the cor-
responding  shafts 155; and convenjently
these cams may be secured votatively with
the corresponding slotter hubs 160 or the
fustening flanges 162 thercof.

stops are provided to bring the succes-
sive blanks to rest in the proper slotting
posifion in respect to the longitudinal di-
vection of the nachine. These stops are
conveniently identified as feed stops, and

ey by be viarously loeated ted.

‘i

5

In the present specific embodiment the feed
stops 190 are formed on the ends of arms
191 and have vertical faces to engage the
advancing side edge of the blank and stop
it in the proper position,.as shown in Fig.
4, while the conveyor belts slide on the
upper and lower surfaces of the blank dur-
ing the glotting action. Arms 191 are ful-
crumed at 192 in lugs 193 secured to frame

‘members 124, and are provided with cam

rollers 194 engaging cams 195 fixed on the
respective shafts 155, and these cams may be
secured against end movement, since in the
present arrangement the stops 190 are not
adjustable longitudinally of the machine.
It will now be apparent that one object of
the adjusting of the slotter units 135* is to
properly position their slotters in relation
to the stops 190 when the latter are in longi-
tudinally-fixed. positions.

It is desirable, although probably not
necessary in all cases, to provide clamps to
hold the blanks with considerable firmness
in position for slotting after they have been
located by the stops 190 and guides or gauge
members 170. For this puwrpose clamping
members or fingers 200 are arranged sub-
stantially as arms extending from vertically
movable plates 201 and adjustable therecn
toward and from the machine center line.
The plates are freed for vertical movement
on the slotter unit frame members 136 by
vertical guides 205. The lower portions of
the plates are cut out as at 206 to accommo-
date shafts 155 or adjacent slotter hubs 160.
Fach plate has a cam roller 210 to cooperate
with one of the cams 165 previously men-
tioned.

Shafts 155 rotate once in each machine
cycle. " As a blank advances between the
conveyor belts toward the position of Fig.
4, gauges 170 are retracted laterally, clamps
200 are raised and stops 190 are located in
front of the advancing blank side edge.
This blank edge and adjacent corners pass
between the gauges 170 being aided in the
proper movement if the blank is somewhat
dislocated, by the beveled or rounded gauge
edges 173, and the advancing edge of the
blank is similarly guided or directed over
the supporting flanges 171. The advancing
blank edge then encounters stops 190, which
properly straighten the blank and stop it
1 correct cutting position. - Gauges 170 are
then moved simultaneously toward the cen-
ter- of the machine and adjust or “center”
the blank in the lateral direction of the ma-
chine.. Clamps 200 ave then dropped npon
the blank and hold it with sufficient firm-
ness for cutbing.  If necessary, springs may
be provided, to hold the clamps in contact
with the blank. After the cutting or slot-
ting operation gauges 170 are retracted lat-
erally, clamps 200 are raised and stops 190

3 b
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stops to the next position or

_of openings 164.
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advances with the conveyor belts below the
station G.
The cutters or slotters 161 may vary con-
siderably. In the present embodiment they
ave relatively thin plates or discs, each of
which includes a substantially semi- cncuLu
portion 210*and an enlarged portion or lobe
211, tormed with a ulttlllo edge 212 so ar-
mcred that as it ftpplmches “the blank it
will make a shearing cut against the fixed
cutting edges 213 formed as parts of cutter
bars 214 properly seated in frame members
136 at opposite sides. of the upper portions
While in some cases the
cutter may make simply a slit or cut in the
blank to effect wing and corner lap sep-
aration, preferably the blade is of sufficient

thickness to excise a narrow strip of the

blank material and form a definite
rather than merely a cut.

The end cutting or trimming ‘mechanism
at station G comprises cutter h.uneq 230
substantially - similar to the main slotter
frames 120 and adjustable laterally of the
machine in a similar way and these details
are therefore not particularly described. A
drive shaft 240 passes longitudinally through
each frame and is supported in bearings 241
and 242 therein, these shafts being usually
approximately i in line with shafts 185 hefore
mentioned. Since it is convenient to drive
shafts 155 from the adjacent shafts 240, and
since the respective frames 120 and 230 are
sometimes adjusted so that the respective
shafts are not directly in line, provision is
made for properly driving shafts 155 re-
gardless o¥ such moderate disalivnment
Ome such arrangement is. shown in I‘10° 1,
3, 4 and 5, conﬁlqtmw of driving heads QL
clamped on the ends of the 1espect1ve shaft
and connected by a short driving pin 246
which has ball ends fitting in sockets in the
driving  heads, thus providing a cou-
pling which permits moderate (hsalmmnent
Otherwise the shafts ma 1y be connectel by
an Oldham coupling 250, Irig. 10

Shafts 240 are driven by bevel gears 260
and pinlons 261 from a fransverse shaft 262,
"The shaft is squared or the pinions are other-
wige secured to rotate with it while. they
may slide longitudinally of the shaft to per-
mit adjustment of the frames 230. The shaft
is also fixed against longitudinal movement
by means of collars 263 engaging at opposite
sides of a bearing 264 secured to a fixed
frame cross bar 965. Shaft 262 is driven
from transverse pulley shaft 86 ple\‘louﬂv
mentioned by sprockets and a chain 270.

Portions of the top surface of inner lon-
gitudinal members 280 of frames 230 are ar-

ranged as blank supports (Fig. 9) and ad-
jacent to these blank supporting surfaces
fixed cutter blades 282 are supported for ad-
justment transversely of the machine by

slot

screws 283 engaging in blade slots 284 and

1,712,971

arranged to clamp the blades in adjusted
position on the frame members 280. To co-
operate with the fixed cutter blades, moving
blades 236 are secured to the outer ends of
arms 287 which have split hubs 258 engag-
ing about the squarved shafts 240 and pro-
vided with screws 241 to clun) the arns
in the proper longitudinal p(mi‘nions upon
the shafts. Desirably the blades 286 are de-
tachably secured to the arms, as by serews
989. The described arrangement is such that
with movable blade supl)mtmv :11 ms 287 of
definite length the fixed blades 282 may be
accurately adjusted for culting co-operation
with the movable blades, and the frames
230 may then be adjusted laterally of the
machine to bring the cutting Line in proper
relation to the blank end. The entting edges
290 of the movable blades are angularly ar-
ranged to make a shearving cut.

After the slotter frames 123 have been ad-
justed to make slota of proper length in the
blanks at station If, the h(um“ 230 may
then be adjusted to bring the end shaping ov
trimming cuts at st wtion G to the proper
points on the blank ends or end 1)01 tions,
tlus reasonable variation in the positioning
of the respective frames being permilted l.)
the flexible coupling 246 or cquivalent ar-
rangement, as above explained. For great-
er variations in the position of the Trim-
ming cuts at station (+, the blade arms 987
may be of different lengths and the fixed
blacles 282 may be corres )(mdmgly adjusted.

The movable cutters 286 may he arranged
to trim or shape only the blank end wings 7,
as shown in Ifig. 5, or culters 286" may he
provided and auangul as shown in Fig. 10
to shape or trim only the corner lap 5 or an
end wing cutter and corner lap cutters may
be prov ided if desired to trim or shape the
end wings and corner Japs simultancously;
or if it is desired to trim the entire end of
the blank to the same length, a single long
moving cutter blade 286 may be pm\xdol
for this purpose. Other cutter structures
or arrangements will be understood without
elaborate explanation. For instance, the
fixed and movable cutter blades may De ar-
ranged in an obvious way to cut the corner
Llp% on the diagonal lines S, Fig. 17, to pro-
duce the particular corner lev iere shown.

Lateral blank gauges or adjusters stmilar
to the members 170 as above explained, in
connection with the slotting mechanism, may
be provided at station (3, bmce this mecha-
nism may be substantially similar to that
aheady explained, a showing of it in con-
nection with station G is omitted.

Stops 300 are provided to check the hlanks
in cutting or trimming p()::lf]()n, these being
similar to the stops 190 at the slotting sta-
tion, and similarly operated. Pu 1(10111111\
the stops 300, which may he designated as
blank feed stops, are formed on the ends of
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arms 301, pivotally mounted at 302 on frame
brackets 303, and provided with cam rollers
304 running on the peripheries of cams 305
which are connected to shafts 240, or to the
hubs of gears 260, which may be extended
through the bearings 242. Near the forward
ends of frames 230 other arms 310 are pro-
vided, similar to arms 801, except that the
stops 300 are omitted. Arms 810 are simi-
larly miounted and cam operated, or in some
ases the definite actuation of arms 310 may
be omitted and they may be operated merely
by eonnection with arms 301. This connec-
tion consists of longitudinal bars 315 ad-
justably connected to the respective arms by
serews 316 engaging series of correspond-
ingly positions screw holes 317 in the arms,
so that the bars may be adjusted laterally of
the machine. The under surfaces of these
bars constitute blank clamping members or
they may be provideéd with clamping strips
320 of felt, rubber or other suitable blank-
clamping material to hold the blank securely
in trimming position on the upper surfaces
of frame members 280.

When the blanks advance toward the po-
sition of Fig. 5, arms 301 and 310 with their
connecting clamping bars 315 are slightly
elevated, sufficient to hold the clamping bars
or their clamping members 320 above the
blank Ievel, arms 301 being, however, posi-
tioned to present the vertical faces of stops
300 in front of the advancing blank side
edge. The cutters 286 in whatever arrange-
ment may be provided are advancing ro-
tatively toward the fixed blades 282. The
blank now encounters the stops and is held
and straightened by them, and may be also
Iaterally positioned by gauges similar to the
gauges 170 previously mentioned, which may
be provided at this station if desired; the
cutters then act to trim the blank in any of
the indicated ways and pass on clear of the
blank; arms 301 and 310 are elevated by the
sam mechanism sufliciently to free the blanks
from the clamping bars and to elevate the
stops 300 above the blank; the blank there-
upon is advanced by the feed belts and is
brought between the parallel supplemental
conveyor belts 110 and 111, and 18 by them
arried to a position over the transverse con-
veyor chain 830, Figs. 1, 3 and 5.

As the blank passes over the upper stretch
of the chain it is located upon a shelf 335
having a depressed forward edge 386, and
againgt vertical stops 337 adjustably sup-
ported by arms 338, which are secured to a
frame cross member 339 by screws 340 pass-
ihg through arm slots 341.  Conveyor chain
830 is supported by sprockets 350 and 351
on shafts 352 and 353 respectively. Ad-
jacent to shaft 353 is a roll shaft 854
mounted in bearings in frame members 355.
This shaft is driven by bevel gears 356 from
sheft 81, and in turn drives conveyor shaft

353 by spur geavs 357. The conveyor chain
has suitably spaced blank pushers 360 and
as the blank 1s positioned as shown in Fig.
1, a pusher advances and engages the end
of a blank end wing and advances the blank
to fold line or crease forming mechanism T
which produces the fold lines or creases 7.

The construction or arrangement of this
fold line producing mechanism may vary as

pointed out in connection with the mecha-

nism -at station E. In the present embodi-
ment of the invention, this mechanism is of
a known type for producing bead or crimp
creases. Ifor this purpose creaser rolls 370
are secured in longitudinaily adjustable po-
sitions on “shaft 354. These rolls have a
center blade or flange 371 at each side of
which is arranged an annulus of compres-
sible or resilient material 372. Upper creas-
ing rolls 375 cooperate with each lower roll,
the upper rolls being angularly supported
on heads 376 arranged for vertical adjust-
ment by means of nuts 877 and also sup-
ported on carriers 878, which are arranged
for adjustment laterally in respect to the
blank 1n a horizontal guide way 379. As
the blank is advanced on chain 330 by one
of the pushers 360, it passes between the
lower and upper creasing rolls, which pro-
duce the crimp or bead creases %, and the
completed blank is then ejected.

The machine, therefore, in its preferred
form includes completely auntomatic mecha-
nism for cperating upon plain blanks of
considerably varying dimensions to produce
thereupon the desired fold lines or creases,
wing separations and end formations, with
a full range of adjustiment in respect to all
of these items, the adjustment range being
limited in fact only by reasonable conditions
of machine design or reasonable require-
ments for variations in blank formations or
dimensions. The construction and arrange-
ment is moreover such that the operations
are very accurately performed, resulting in
a very uniform and exactly finished product
without sacrifice of speed or economy for
tho sale of accuracy, and in fact with very
greatly increased output capacity and low-
ered labor cost in comparvison with previ-
ously existing mechanisms and methods,

What T claim 1s:

1. A machine of the class described, com-
prising means for advancing box blanks of
fibrous sheet material, means for produacing
fold lines thereon, means for slitting the
miaterial inward from opposite marging to
produce foldably divided end wings and
corner laps, and means for trimming off
end portions of sundry of the said wings
and corner laps to change the relative ex-
tension therect.

2. A machine of the class described, com-
prising means for advancing rectangular
box blanks of cardboard or analogous sheet
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material, means for producing longitudinal
and transverse fold lines thercon of which
two parallel lines define the inward ends of
integral blank end flaps, means for slitting
the blank inward from opposite end edges
to provide flap separation, means for trim-
ming certain flaps diagonally adjacent their
101101t11(hm] edﬂcs, and means for Luﬁmo
oft ends of certain flaps to properly regulat
relative flap length.

3. A machine of the class described, com-
prising means for advancing blank material,
means for cutting the material inward from
opposite edges to provide for blank wing and
corner lap Sepdl‘&tlon means for trimming
opposite margins of the material to change
the relative extension of end wings and cor-
ner laps and means operating during the
advance of the material in relation to said
cutting and trimming means to produce par-
allel fold lines therein.

4. A machine of the class described, com-
prising means for advancing. fibrous sheet
material, means for cutting the material in-

ward from opposite side b(l()CS to provuk
ior blank end wing and corner lap separa

_tion, means for tummmo or cutting away

portions of opposite margins of the material
to change the relative extension of the end
wings and corner laps, and means operating
during the advance of the material in rela-
tion to said cutting and trimming means
to produce parallel “fold lines thﬂrem cer-
tain of the fold lines being located diver-
gently from others.

5. A machine of the class described, com-
prising means for advancing fibrous sheet
box forming material, means for positioning
the material accurately at one or more oper-
ating stations, means at one of the stations
for cutting the material inward from oppo-
site edges to effect blank wing or lap separa-
tion, means at another sta ition for cutting
oft portions of the material adjacent oppo-
site edges or margins thereof, means for
moving “the material in a dir ection substan-

tially at a right angle to the first named

movement, and means acting upon the ma-
terial durm«r its advance movements to pro-
duce thereon parallel fold lines running in
different directions.

6. A machine of the elass described, com-
prising means for advancing sheet material,
means for positioning the material accu-

rately at ome or more operating stations
means at one of the stations for produuno
substantially transverse cuts in opposite max-
gins of the material to effect blank wing
and corner lap separation, trimming means
at another of said stations for channuw
the relative extension of the corner laps
and the wings upon which they are adapted
to lap and rotary creasers acting upon the
material during its advanee to pr roduce par-
allel fold lines therein,

7. A machine of the class deseribed, com-
prising means for advancing fibrous sheed
material, means for p()smonm“ the material
ac (:m.a{ol) at one or more operating stations,
means at one of the stations for producing
substantially transverse ents in opposite mav-
gins of the material to effeet hlan k wing or
lap separation, means at another of waid -
tions for entting off portions of the yaterial
at opposite margins thereof, means for mov-
ing the material in a divection substantially
at a right angle to the first named mov Cment,
and means acting upon the naterial during
its advance movenents to produce thereon
parallel fold lines running in ditferent di-
rections.

8. A machine of the class deseribed, com-
prising means for advancing librous sheet
box forming materinl. means for positioning
the material accurately at one or more oper-

ating stations, means at one of the stations

tor producing substantially transverse cuts
in parallel margins of the material (o efiect
blank wing or lap separation, meauns for
noving the material in a diveetion substan-
tially at a right angle to the first named
movement, and means acting upon the ma-
terial during its advance movvnwnt to pro-
duce ])(u"ﬂlcl fold lines running in ditferent
dir e<t1rmx thercon.

9. A machine of the class deseribed, com-
pl‘ sing means for advancing filwous sheet
box forming material, means for positioning
the material acceur atoh* at one or more oper-
ating stations, means at one of the stations
for producmg substantially transverse slots
in parallel margins of the material to effeet
blank wing or pr separation, neans at an-
other of said stations for tri imming the ma-
terial Ad]dLonl opposite marging thereof,
means for moving the material in a <h| cetion
substantially at a right angle o the first
named movement, and means .zu-tin;_v; upon
the material during its advance movenment to
produce thereon parallel fold creases run-
ning at right angles to cach other.

10. A blank slmpmo or forming machine,
comprising means for advancing successive
blanks of sheet material, means for produc-
ing parallel fold lines on the succossive
b]‘mks, means for positioning the successive
blanks at an operating station, means there-

at for cutting the Blanks in n,)puui(o -
gins, means for moving the blanks away
from the last named operating slation, and
means acting npon the blanks during o part
of the ast named movement {o 1)10(]11(0 par-
allel fold lines or in directions (h\mnont
{rom the first named lincs.

11. A blank shaping or forming machine,
comprising means for advancing suceessive
l)ldnhs oi sheet material, means For prode-
ing parallel fold lmvs on the successive
blzmka, means for positioning the blanks at
an operating station, menns ot said cipfion
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for cutting the blanks at opposite margins,

means for posﬁmmng the blanks at another-

operating stdium, means: at said station for
trimming the blanks adjacent opposite edges
thereof, means for moving the blanks away

‘h()m ihe last named st dtl()ﬂ and means act-

ing upon the blanks during a part of their
advance by said last n(uned means to pro-

duce pavallel fold lines in a direction at a

right angle to the first nained lines.

192, A box blank shaping or forming ma-
chine, comprising momu for 1dvmc1ﬂo suc-
cessive individual box blanks of fibrous

sheet material such as cardboard, means for
pmduung parallel fold creases on the sic-
cessive blanks, means for .stoppmg, position-
ing and holdnw the successive blanks at an
opem(mg st‘mon, means at said station for
slotting the blanks inward - from oppo%ltc
edges, means for moving the blanks away
from the last named (;puamln .st!tmn, and
means acting upon the blanks during the last
named movement to produce pamllo]_ fold
creases at a right angle to the first named
creages.

13. A box blank shdpm;r or forming ma-
chine, comprising means for advancing suc-
cossive Pplain, Ivgmnwuar box Dblanks of
fibrous sheet material such as cardboard,
means for producing parallel Ion(utudmal
fold creases on-the successive bl,mkf;, means
tor stopping, positioning and holding the
successive blanks at an’ operating %t‘ltl()n,

‘means ab said station for slotting the blanks

Iaterally in' respect .to their divection of
movement, means for stopping, accurately
positioning and holding the blanks at an-
other operation smbon means at said station
the ‘blanks dd]acont to their
3(»1101111(% inal (‘(1("(’?3 and means for moving
m b? wnks away “from the last named station.
A box blank shaping or forming ma-
(hmo comprising rheans for (1(?\7!11unﬂ suc-
cessive plain,’ 10@1&110111&1' box blanks of
fibrous sheet material such as cardboard,
means for producing parallel 1onmmdm%1
fold creases on the successive IJLka neans
for stopping, positioning and holduw the
successive blanks at an operating slauon,
means at said station for slotting the Hlanks
laterally in respect to their direction of
movement, meang: Tor s;‘[:oppmg, accurately
ponm()mno and holding the blanks at an-
other operation station, means at said station
for trimming the bl anss adjacent to their
longitadinal edoes, means for moving the
blanks aw: ay irom the last named station,
and means acting upon the blanks during
the last named movoment to produce p(uaﬂe
fold creases at tight angles to the first narmed
umsus
15, A box blank shaping or forming ma-
chine, comprising means for uhmncmo S~
cessive plain, rectangular box blanks of fi-
brous sheet material such as ‘cardboard,

means for producing parallel longitudinal
fold creases on the stuceessive blanks , TILEAns
for stopping, pusmomnﬂ and holdnw the
successive blanks at an operating ‘;t‘mon,
means at said station for slotting the blanks
laterally in respect to their direction of
mmuncni,. ‘means for stopping, accurately

‘])(‘\1‘{;()‘1}110 and holding the blanks at an-

other operating station, means at said station
for ‘trimming the blanks adjacent to their
longitudinal. edwes, means for moving the
blanks away from the last named station
and for advancing the blaiiks in a direction
divergent from the first named directions,
and means acting upon the blanks during
saild divergent advance movement to produce
paratlel fold creases upon the blanks in di-
mchon divergent the first named creases.

16, A hox blauk shaping or forming ma-
¢hine,
cessive plain, rectangular box blanks of fis
brous whOClr material - such as cardboard,
means for producing parallel lonmtudlnal
fold credses on the quccesswe blanks means
for stopping, positioning and holdnw the
stccessive blanks at an . operating smhon
means at said station for slotting the bl‘wka
latevally in respect to their direction of
movement, means for stopping, accurately
positioning and holding the blanks at an-
other operating bmtmn means at said sta-
tion for trimming the  blanks adjacent to
{hm 10mntudtnal ‘edges, means for moving
he blanks away from Lhe last named sta-
U(m, means Tor advancing the blanks at a
right angle to the first named adv rance, and
means acting upon the blanks duri g the last
ddVUlLL‘ movement to prodice par: allel fold
dréases at right angles to the first named

creases,

17, A box blank forming or shaping ma-
chine, comprising means for feeding indi-
vidual box )lcmhs; conveying means ar-
ranged to hlcuonally engage and advance
the blanks, means for producing longitudinal
fold creases in the blanks dm'mo their move-
ment, work stations, means at e‘mh station
for fJ‘()ppi“] and positioning the successive
blanks for opm‘ ations to be performed there-
on and for withdrawing said stopiping means
to permit further blanl movement after the
(;p(—ai,"e:‘ti(m at said station, and means at
one of the working stations for cutting the

coinprising means for advancmg‘ sue-
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edges to provide for wing
tion.

18. A box blank forming or shaping ma-
mmu comprising means for feeding indi-

vidual box blankr;. conveying  Ie: ms ar-
ranged to fricti o ly engage and advance
the blanks, means for 1)1‘0(111@]110 longitudinal
fold creases in the blinks during their move-
ment, werlostations, means at cach station
for stopping and positioning the successive
Lhuks for pperations to be performed there-

or hp separa-
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on and for withdrawing said stopping means

- to-permit further blank movement after the

operation at said station, means at one of the

. working stations for cutting the blanks in-

‘T

wardly from opposite Jongitudinal edges to

sprovide for wing or lap separation, and
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means_for producing additional fold lines
on the blanks at right angles to the fold

-19: A box blank forming or shaping ma-
chine, comprising means for feeding indi-
vidual hox-blanks, blank conveying means,

means for producing longitudinal fold lines

in the blanks, work. stations, means at each
station for stopping and positioning the
successive blanks for operations to be per-
formed thereon and for withdrawing said
stopping means to permit further blank
movement after the operation at said sta-
tion, means at one of the work stations for
slotting the blanks inwardly from opposite
longitudinal edges to provide for wing or
lap separation, means at another of said sta-
tions for-trimming the blank adjacent to op-
posite edges to produce desired blank end
formations. o

- 20. A box:blank forming or shaping ma-
chine,- comprising means. for feeding indi-
vidual box- blanks, blank conveying means,
means. for producing longitudinal fold lines
in the blanks, work stations, means at each
station for stopping and positioning the suc-
cessive blanks for operations to. be per-

~Aformed thereon and for withdrawing said

stopping’ means-to permit further blank
movement after the operation at said sta-

‘tion; means at.one of the work stations for

slotting the blanks inwardly from opposite
longitudinal edges to provide for wing or
lap separation, means at another of said sta-
tions for. trimming the blank adjacent to
opposite edges to produce desired blank end
formations, and. means for producing addi-
tional fold lines or creases on the blanks in
direetions at right angles to the fold lines
or creases first mentioned.

- 21. A box blank forming or shaping ma-

+chine comprising means for feeding individ-
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~ual box, blanks, conveying means arranged
to . frictionally engage and ‘advance. the

blanks and to. slide frictionally over the
blank surfaces when the blank 15 heid sta-
tionary, feed rolls intermediate the blank
feed means and conveyor for gripping and
advancing. the successive blanks to the con-

veyor, means for producing longitudinal:

fold lines or creases in the blanks during
their movement while gripped by said feed

rolls, .work stations, means at each station
for stopping and positioning the successive

blanks for operations to be performed there-
on and for withdrawing said stopping means

to permit further blank movement after the

.eperation at said station, and means at one
of the work stations for cutting the blanlks
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laterally from opposite edges to provide for
wing or lap separation.

22. A box blank forming or shaping ma-
chine comprising means for feeding individ-
ual -box blanks, conveying means arranged
to frictionally engage and advance the
blanks and {o slide Arictionally over the
blank surfaces when the blank 1s held sta-
tionary, feed rolls intermediate the hlank
feed means and conveyor for gripping and
advancing the successive hlanks to the con-
veyor, means for producing  longitudinal
fold lines or creases in the blanks during
thelr movement while gripped by said feed
rolls, work stations, means at cach station
for stopping and positioning the successive
blanks for operations to be performed there-
on and for withdrawing said stopping means
to permit further blank movement after the
operation at said station, means at one of
the work stations for cutting the blanks lat-
erally from opposite edges to provide for
wing or lap separation, and means for pro-
ducing additional fold lines ov creases.

23. A box blank forming or shaping ma-
chine comprising means for feeding indi-
vidual box blanks, conveying means ar-
ranged - to frictionally engage and advance
the blanks and to slide frictionally over the
blank surfaces when the blank is held sta-
tionary, initial feed rolls intermediate {he
blank feed means and conveyor for grip-
ping and advancing the successive blanks to
the conveyor, means for producing longitu-
dinal fold creases in the blanks during their
movement adjacent to said feed rolls, a plu-
rality of work stations, means at cach sta-
tion for stopping and positioning the suc-
cessive blanks for operations to be per-
formed thereon and for withdrawiug said
stopping means {to permit further blank
mevement - after the operation at said sta-
tion, means at one of the work stations for
slotting the blanks inwardly from opposite
longitudinal edges to provide for wing or
lap separation, and means at another of said
stations for trimming the blank adjacent (o
said longitudinal edges to produce the de-
sired blank end formations.

24. A Dbox blank forming or shaping ma-
chine comprising means for feeding individ-
ual box blanks, conveying means arranged
to drictionally engage and advance the
blanks and to slide frictionally over the
blank surfaces when the blank is held sta-
tionayy, initial feed rolls intermediate the
blank feed means and conveyor for gripping
and advancing the successive blanks to the
conveyor, means for producing longitudinal
fold creases in the blanks during their move-
ment adjacent to feed rolls, a plurality of
vork statlons, means at each station for
stopping and positioning the successive
blanks for operations to be performed there-
on and for withdrawing said stopping means
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to permit further blank movement after the
operation at said station, means at one of the
work stations for slotting the blanks inward-
ly from opposite longitudinal edges to pro-
vide for wing or lap separation, means at
another of  said stations for trimming the
blank adjacent to said longitudinal edges to
produee the desired blank end formations,
and means for preducing additional fold
creases on the blanks at right angles to the
creases first mentioned. ‘

25. A box blank forming or shaping ma-
chine comprising means for feeding indi-
vidual box blanks, blank advancing means,

5 -means for producing longitudinal fold lines

in the blanks during their advance, worl sta-
tions, means at each station for stopping and
positioning the successive blanks for opera-
tions to be performed thereon and for with-

drawing said stopping means to permit fur-

ther blank movement after the operations at
said station, means at the work stations for
operating upon the ‘blanks, means for mev-

ing the blanks after the operation at the last
work: station laterally with reference to the

first named blank movement, and means op-
erating upon the blanks during the lateral
movement to produce fold lines therein at
right angles to the fold lines first mentioned.

26. In a machine of the character de-
seribed, means for advancing sheet material,
two opposite sheet working mechanisms each
mcluding a frame, a shaft rotatable therein,
a plurality of biank cutters arranged for ad-
justment m-a longitudinal direction, means
for driving the cutters in their various ad-
justed positions, cutter abutments over
which the material is positioned, movable

“stops and means for advancing and retract-
ing the stops.

27. In a machine of the character de-
scribed, means for advancing blanks, two
opposite blank working mechanising each in-
cluding ‘a frame, a plurality of blank cut-

~ters mounted therein and arranged for ad-

justment 'in au axial dirvection, means for
driving the cutters in any of their adjusted
positions, cutter abutments over which the
blanks are positioned, movable blank stops,
means for advancing and retracting the
stops, blank clamps. for firmly holding the
blanks after they have been located by the
stops, and means for advancing and retrait-
ing the clamps.

28. In a machine of the character de-
scribed, means for advancing blanks, two
opposite blank working mechanisnis each in-
cluding a frame, a shaft rotatable in each
frame, a plurality of blank cutters rotatively
fixed thereon and arranged for adjustment
in an axial divection of said shaft, means
for driving the shaft, cutter abutments over
wlhich the blanks are positioned, movable
blank stops, means for advancing and re-
tracting the stops, blank clamps, means for
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advancing and retracting the clamps, lateral
blank adjusters, means for advancing and
retracting the adjusters, and means for ad-
justing said frames laterally with respect to
the direction of blank movement.

29. In a machine of the character de-
scribed, means for advancing blanks, two
opposite blank working mechanisms each in-
cluding a frame, a shaft rotatably mounted
therein, a plurality of blank cutters mount-
ed on the shaft arranged for adjustment in

-an axial direction and fixed to rotate with

said shaft, cutter abutnients over which the
blanks are positioned, movable blank stops,
means for advancing and retracting the
stops, two other blank working mechanisms,
cach of which is arranged substantially in
line. with one of those first mentioned ‘and
each ‘including ‘a frame, a shaft rvotatably
mounted therein, a blank cutter rotatively
connected with said shaft, means for driving
the cutter, means for adjusting the cutler
longitudinally with respect to the direction
of blank movement, a normally fixed, later-
ally - adjustable cutter blade co-operating
with the 'movable blade and over which the
blanks are positioned, a movable blank stop
and means for advancing and retracting the
stop.

80, In a machine of the character de-
scribed, means for -advancing blanks, two
opposite blank working mechanising includ-
ing a frame, a shaft rotatably mounted
therein, a plurality of blank cutters mount-
eci-on the shaft arranged for adjustment in
an axial -direction and fixed to rotate with
said shaft, cutter abutments over which the
blanks ave positioned, movable blank stops,
means - for advancing 'and vetracting ‘the
stops, two other blank working mechanisms,
each of which s arranged substantially in
Iine with one of those first mentioned and
each including a frame, a shaft rotatably
mounted therein, a blank cutter rotatively
connected with said shaft, means for driving
the eutter, means for adjusting the cutter
fongitudinally with respect to the direction
of blank movement, a normally fixed. Tater-
ally adjustable cutter blade cooperatine with

the movable blade and over which/the blanks -

are positioned, a movable blank stop. means
tor advancing and retracting the stops, and
means for adjusting said frames lateraily
with respect to the direction of blank move-
ment.

31. In a ‘machine of the chardcter de-
scribed, means for advancing blanks, and
blank “working mechanism
frame, a shaft rotatably mounted therein,
ona-or more blank cutters connected to ro-
tate with sald shaft, means for adjusting the
cutters longitudinally with rvespect to the di-
rection of blank movement, 2 normally fixed
laterally adjustable cutter blade co-opérating
with a movable cutter and over which the
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blanks arve positioned, movable blank stops,
means for advancing and retracting the
stops, blank clamps, means for advancing
and retracting the clamps, lateral blank ad
justers, and- means for advancing and ‘ve-

tracting the adjusters.

of the character -de-
scribed, means- for advancing blanks, and
working  mechanism including a
frame; -a shaft rotatably mounted therein,
one or more blank cutters connected to ro-
tate with said shaft, means for adjusting
the “cutters longitudinally with ‘respect to
a normal-
ly fixed, lIaterally adjustable cutter blade
€o- opemtmg with a movable cutter and over
which ‘the blanks are positioned, movable
blank stops, means for advancing and re-
tracting the stops, blank clamps, means for
advancmv and retracting the clamps, lateral
blank ad]usters. means for advancing and
retracting the adjusters, and means for ad-
justing said frame laterally with 1‘espect to
the direction of blank movement.

33. In  blank shaping machines of the
class described, two blank working mecha-
nisms adapted to operate upon the blanks at
different work stations, each of said mecha-
nisms  including a Shaft a cutter on the
shaft, and a Lomplemental normally fixed
cutter over which blanks are located in cut-
ting position, the shafts of said mechanisms
being ‘ulan(red in approximate alignment,
means for admstmﬂ the mechanisms later-

'32.-In ‘a machine

-ally-of -the shaft axes, means for driving

the “shaft of one of the mechanisms, and

‘'means connecting the shafts of the mecha-

nisms, said means being constructed and ar-
ranged to admit of substantial lateral dis-
alignment of the shafts while one of the
shafts is driven from the other.

34. In blank shaping machines of the
class desctibed, two ‘blank working mecha-
nisms adapted to operate simultaneously
upon blanks at different work stations, each
of - said - mechanisms including. a frame,
means for. adjusting the frames htelally,

a shaft rotatably mounted longitudinally in
each frame, a cutter on the shaft, and a com-
plemental normally fixed cutter over which
blanks: are located ‘in cutting position.

35, In blank shaping machines . of the
class described, two blank working mecha-
nisms adapted to operate smmltaneously
upon blanks at different work stations, each
of said mechanisms including a frame,
means for adjusting the frames laterally, a
shaft rotatably mounted longitudinally in

‘each frame, a cutter on the shaft, a comple-

mental normally fixed cutter over which
blanks are located in cutting position, means
for driving one of the shafts, and a drive
connection between the shafts, said connee-
tion being constructed and arranged to ad-
mit of substantial relative lateral adjust-
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ment of the fromes or units with accom-
panying disalignment of the shafts while
the “shafts rotate continuously and onc of
the pair of coupled shafts is driven from the
ather,

36. In blank <haping machines of the
class deseribed, twoe blank working mecha-
nisme adapted fo operate upon blanks at
different work stations, each of said mecha-
nising ineluding a shaft, a cutter on the
shaft, and a complemental normally fixed
cutter over which blanks ave located in cut-
ting position, the shafts of said mechanisms
be'no ah.mﬂ@d in approximate alignment,
means for adjusting the mechanisms later”
ally of the shaft axes, means for driving the
shaft of oue of the mechanisms, and a “fex-
ible muplmn connecting the : 11)1)10\1111(1&1\’
aligned shafts for (hn’m” one from the
other in different moder ately disaligned po-
sitions of the shafts.

37. In Dlank shaping machines of the
class deseribed, two blank working mecha-
nisms ‘uhpted to operate simultaneously
upon biznks at different work stations, each
of said mechanisms including a i ame,
means for adjusting the frame laterally, a
shaft rotatably mounted longitudinally in
the frame, a cutter on the shaft, and a com-
plemental nermally fixed cutter over which
blanks are located 1 in cutting position, means
for driving one of the slmits, and an ap-
p10\mmtdy universal coupling connecting
the variably aligned shafts for driving one
from the other 1n differ ull model ately dis-
aligned positions of the shafts.

38. In a blank shaping machine, two
blank-working mechanisms each including
a frame, a drive shaft rotatively mounted
therein, one or more cufters connected to
rotate with the shaft and adjustable longi-
tudinally thereon, a complemental fixed ent-
ter for w rotating cutter, hlank positioning
means movably mounted on the framwe, means
for operating said positioning means. the
frames of said mechanisms being relatively
adjnstable laterally of the shaft axes, and
driving means connecting said shafts and
udlnm- ng of reasonable shaft-disalignment.

39. In a Dblank shaping machine, two
blank-working mechanisms each including a
frame, a drive shaft rotatively mounted
theleln, one or more cutters connceted to
rotate with the shaft and adjustable longi-
tudinally thereon, a complemental fixed cut-
ter for a rotating cutter, a blank stop, and
a lateral blank adjuster, and means for mov-
ing the stop and adjuster to and fro.

40. In a blank shaping machine, two
blank-working mechanisms each including a
frame, a drive shaft rotatively mounted
therein, one or more cutters connected to
rotate with the shaft and adjustable longi-
tudinally thereon, a complemental fixed cut-
ter for a rotating cutter, a blank stop and
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4 blank clamp movably motunted with re-
spect to said frame, and means for moving
them to and fro.

41. In a blank shaping machine, two
blank-working mechanisms each including a
frame, a drive shaft rotatively mounted
therein, one or more cutters connected to
rotate with the shaft and adjustable longi-
tudinally thercon, a complemental fixed cut-
ter for a rotating cutter, a blank stop, a lat-
eral blank adjuster and a blank clamp mov-
ably mounted with respect to said frame,
and means for moving them to and fro.

42. In a blank shaping machine, two
blank-working mechanisms each including a
frame, a drive shaft rotatively mounted
therein, one or more cutters connected to
rotate with the shaft and adjustable longi-
tudinally thereon, a complemental fixed cut-
ter for a rotating cutter, a sub-frame for
each of the cutters mounted for adjustment
in the main frame in the longitudinal direc-
tion of the shaft, méans for securing the sub-
frames in adjusted position, a lateral blank
adjuster mounted for longitudinal movement
on one of the sub-frames, and means for
moving said adjuster to'and fro.

43. In a blank shaping machine, two
blank-working mechanisms each inciuding a
frame, a drive shaft rotatively mounted
therein, one or more cutters connected to
rotate with the shaft and adjustable longi-
tudinally thereon, a complemental fixed cut-
ter for a rotating cutter, a sub-frame for
each of the cutters mounted for adjustment
in the main frame in the longitudinal direc-
tion of the shaft, means for adjusting the
sub-frames, a lateral blank adjuster mounted
for longitudinal movement on one of the
sub-frames, and means including a cam
mounted on said shaft and adjustable there-
on for moving said adjuster to and fro.

44. In a blank shaping machine, two
blank-working mechanisms each including a
frame, a drive shaft rotatively mounted
therein, one or more cutters connected to
rotate with the shaft and adjustable Iongi-
tudinally thereon, a complemental fixed cut-
ter for rotating cutter, a sub-frame for each
of the cutters mounted for adjustinent in
the main frame in the longitudinal direction
of the shaft, means for securing the sub-
frames in adjusted position, a eclamp mov-
ably mounted on one of said sub-frames,
and means for advancing and retracting said
clamp.- .

45. In a blank shaping machine, two
blank-working mechanisms each including a
frame, a drive shaft rotatively mounted
therein, one or more cutters connected to
rotate with the shaft and adjustable longi-
tudinally thereon, a complemental fixed cut-
ter for a rotating cutter, a sub-frame for
each of the cutters mounted for adjustment
in the main frame in the longitudinal direc-
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tion of the shaft, means for securing the sub-
trames in adjusted position, & blank clamp
member movably mounted on one of said
sub-frames; and means including a cam
mounted on said shaft and adjustable longi-
tudinally thereof for advancing and retract-
ing said clamp.

46. In a blank shaping machine, two

blank-working mechanisms each including a

frame, a drive shaft rotatively mounted
therein, one or more cutters connected to
rotate with the shaft and adjustable longi-

~ tudinally thereon, a complemental fixed cut-

ter for a rotating cutter, a sub-frame for
each of the culters mounted for adjustment
in the main frame in the longitudinal direc-
tion of the shaft, means for securing the
sub-frames in adjusted position, a clamp
member movably mounted on cne of said
sub-frames, and means for advancing and
retracting said clamp.

47. In a blank shaping machine, two
blank-working mechanisms each including a
frame, a drive shafl rotatively mounted
therein, one or more cutters connected to ro-
tate with the shaft and adjustable longitudi-
nally thereon, a complemental fixed cutter
for a rotating cutter, a blank stop movably
mounted in relation to the main frame, and
means including a cam on said shatt for
advancing and retracting the stop.

48. In a blank shaping machine, two
blank-working mechanisms cach including a
frame, a drive shafi rotatively mounted
therein, one or more cutters connected to ro-
tate with the shatt and adjustable longitudi-
nally thereon; a complemental fixed cutter
for a rotating cutter, a sub-frame for each
of the cutters mounted for adjustment in the
main frame in the longitudinal direction of
the shaft, means for securing the sub-frames
in adjusted position, a clamp movably
mounted on one of said sub-frames, means
for advancing and retracting said clamp, a
blank stop movably mounted in relation to
the main frame, and means for advancing
and retracting the stop.

49. In mechanism of the class described,
blanle working mechanism comprising a
frame, a shaft rotatively mounted in the
frame, a normally fixed cutter blade adjust-
ably secured in the frame with relation to
the shaft, a cutter disc on the shaft con-
nected to rotate therewith and adjustable
longitudinally thereof, said dise having a
projecting portion with a cutting edge sub-
stantially tangential to the disk, arranged
to make a shearing cut in co-operation with
said normally fixed cutter blade.

50. In mechanism of the class described,
blank working mechanism comprising a
frame, a shafl rotatively mounted in the
frame, a normally fixed cutter blade adjust-
ably secured in the frame with relation to
the shaft, a moving cutter blade connected
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to rotate with said shaft and adjustable

longitudinally thereon, the cutting edge of
said blade being arranged to ma ke a shear-

“ing cut in material located upon the normal-

ly fixed blade, the cutting edges of the blades
being arranoed m genelally parallel relation
to the shaft.

. 51. In mechanism of the class described,
blank working mechanism comprising a
frame, a shaft rotatively mounted in the
{rame, a normally fixed cutter blade, one or
more blade arms, each having a hub located
on the shaft and adjustable longitudinally
thereof, and a cutter blade detachably se-

zured to one of said arms and co-operating

“with the fixed blade.

20

52. In mechanism of the class des seribed,

~blank  working mechanism comprising a

frame, a chaft revolubly. mounted in the
frame, a normally fixed cutter blade, one or
more blade arms, each having a hub located
on the shaft and adjustable longitudinally

- thereof, means for securing the hubs in ad-

]usted position, and cutter blades arranged
for detachable connection to said arms and
adapted to co-operate with the normally
fixed cutter blade, the moving blades being
capable of arrangement to trim or cut differ-

- ent portions of blanks positioned above the

30

fixed cutter blades.

53. In mechanism of the class described, i
blank working mechanism comprising a
frame, a ‘shaft revolubly mounted in the

,h'ame, a normally fixed cutter blade, one or

more arms, each having .a hub located on
the shaft and adJustable longitudinally
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thereof, and cutter blades detachably se-
cured to said arms to co-operate with the
normally fixed cutter blade, the moving
blades being capable of arrangement to trim
or cut different wings or lap portions of
blanks positioned above the fixed cutter
blades.

54. A machine of the class described, com-
prising means for advancing material
through operating stations, means at a sta-
tion for slotting the material, means at an-
other station for trimming the slotted por-
tions, means for moving The material in a
direction sub%tantidlly at right angles to the
first-mentioned advance, :‘nd means acting to
produce fold creases upon the material dur-
g its advance in both directions.

55. In a machine of the character de-
seribed, means for advancing blanks, and
blank working mechanism including a
frame, a shaft rotatably mounted therein, one
or more blank cutters connected to rotate
with said shaft, means for adjusting the cut-
ters tongitudinally with respeet to the divec-
tion of blank movement, & normally fixed.
laterally adjustable cutter blade cooperating
with a movable cutter and over which the
blanks are positioned, movable biank stops,
means for advancing and retracting the
stops, blank clanips, and means for advane-
ing and retracting the clamps.

Swned at New York city, in the county
of New York and State of New York this
22nd day of October A. D. 1925.

HARRY BRIDGMAN SMITH.
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